Regulation of glucose 6-phosphatase in hepatic microsomes by thyroid and corticosteroid hormones.
The regulation of glucose 6-phosphatase in hepatic microsomes by thyroid and corticosteroid hormones has been studied following the administration of 3,3',5-triiodo-L-thyronine and/or triamcinolone to hypophysectomized rats. The apparent Km for glucose-6-P in isolated ("intact") microsomes increased following administration of either hormone; there was little or no difference in the apparent Km when microsomes were treated with sodium deoxycholate ("disrupted"). In intact microsomes, triiodothyronine caused a 2.3-fold increase in the Vmax of glucose 6-phosphatase; triamcinolone, a 4-fold increase; and both hormones together, a 4.4-fold increase. Corresponding values for disrupted microsomes were: triiodothyronine, 3.7-fold; triamcinolone, 1.8-fold; both hormones, 3.3-fold. After triiodothyronine treatment, disruption of microsomes caused an over 5-fold increase in Vmax; after triamcinolone treatment, the increase was only 1.5-fold. This difference could not be explained by a change in the energy of activation of glucose 6-phosphatase in either intact or disrupted microsomes following hormone treatment. Glucose 6-phosphatase was localized by a cytochemical procedure; the reaction product was associated with 90% of the profiles in all microsomal preparations, except for those from triiodothyronine-treated rats, where less than 50% contained lead precipitate. Vesicles free of lead phosphate were isolated from sucrose gradients and accounted for less than 10% of the protein and glucose 6-phosphatase in all preparations, again except for those from triiodothyronine-treated rats, where they represented 40% of both the protein and glucose 6-phosphatase. The results are consistent with a model for glucose 6-phosphatase in which the substrate is transported across the microsomal membrane by a specific carrier before hydrolysis within the cisternae by a phosphohydrolase. It is suggested that the effect of triiodothyronine is mainly on the activity of the phosphohydrolase, and triamcinolone, on that of the carrier.